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Table 1  Annealing process of Co

Holding
Holding time/h Cooling method

temperature/'C

12 250 Furnace cooling
12 450 Furnace cooling
12 650 Furnace cooling
12 850 Furnace cooling
12 1050 Furnace cooling
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Fig.1 XRD pattern of the original polycrystalline Co
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Fig.2 An EBSD map showing the Y3 annealing twin boundary in
the fcc phase ()™, distribution of misorientation angles (b),
and atomic schematic of CSL of fcc phase after the matrix

rotated about 60° around misorientation-axis <111> (c)
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Table 2 EBSD experimental results of samples annealed
at different temperatures

Number of (A) fcc
structure remaining

Number of grains

Annealing having ¥'3 twin

temperature/’C

in grains boundary
250 136 12
450 128 11
650 112 10
850 106 9
1050 98 9
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Fig.3 Distribution of misorientation angles in polycrystalline Co (a), boundary map of a polycrystalline Co (b), and the FIG of hcp

annealed samples of grain (leaving only free high angle grain boundaries) (c)
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Fig.4 Magnified map of the area indicated by the frame in
Fig.3b
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Fig.5 {0001} pole figure (a) and the {1120 } pole figure (b) in

Fig.4
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Table 3 Relationship between percentage of the phase
transformation  twins and the annealing
temperature

Annealing Relative percentage of 71.49<1120 >

temperature/’C grain boundary length/%

250 31.3

450 28.4

650 345

850 35.8

1050 36.1
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Twin Crystal Change Laws of Annealed Polycrystalline Pure Cobalt

Jin Jiabing, Zhang Xiyan, Chen Jianhua, Zhu Yutao, Liu Qing
(Chongging University, Chongging 400044, China)

Abstract: The tissue variation of polycrystalline pure cobalt annealed at different temperatures was investigated by XRD and EBSD. The
results show that=3 twin boundaries form in the residual fcc phase and the number of grains with such a characteristic almost does not
change with annealing temperature. Meanwhile, 71.49<1120 > special boundaries appear in the grains with a hexagonal close-packed
(hcp) structure during the annealing process. The formation reasons of the 71.4 <1120 > special boundaries are different from those of
the Z3 twin boundaries forming in the residual fcc phase; 71.4 <1120 >is formed as a result of phase transformation from fcc to hcp,
following the Shoji-Nishiyama orientation relationship.
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